Abstract -Pioneer experimental indication of an extremely low alpha activity due to 151 Eu isotope (equivalent to ∼10-70 disintegrations/h-kg of nat Eu) is discussed in the framework of a simple, one-parameter model to alpha transitions developed by us recently.
1
The Europium isotopes (Z = 63) of mass number from 130 up to 153 do exhibit the necessary requirement to disintegrate by alpha particle emission, i.e. a positive Q α -value [1] . However, for most of them the extremely high decay rates by the radioactive process of electron capture and, to a lesser extent, the β − -decay process, make alpha to alpha decay we developed [6] [7] [8] [9] motivated by the discovery of a rare alpha activity in natural bismuth [10] .
The alpha transition from the ground state of 151 Eu isotope to the daughter 147 Pm can proceed mainly in two ways, namely, i ) to the first excited state of the daughter at 91.1 keV excitation with a Q α -value equal to 1.896 MeV and = 0, or ii ) to the ground state of the daughter, in this latter case with Q α = 1.987 MeV and = 2. The Q α -values here referred include a small, but important, correction due to the screening to the nucleus caused by the surrounding electrons [6] . The alpha decay model we have proposed, which is semiempirical in nature, has a unique adjustable parameter, 0 < g ≤ 2/3, which parameter-value is determined from decay data for known alpha transitions [6] [7] [8] . Parameter g is related to the penetrability factor through the overlapping region of nascent fragments or, in other words, to the "arrival" of the alpha particle at the nuclear surface, i.e. the alpha particle preformation probability (see [6] for details).
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2 We used into the model the mass-excess, half-life, and alpha branching ratio values reported by Audi et al. [11] for the two 147,148 Eu isotopes to obtain for the alpha transitions of = 0 under assumption i ) above a value g = 0.010. On the other hand, a systematic study of the alpha decay half-lives using the same approach, but over 336 alpha emitter nuclides, has given g = 0.122 [8] . Therefore, considering the transitions of = 0 one obtains two sets of half-life evaluations, one for each value of g. Results are depicted in figure 1 as a Geiger-Nuttall-like plot. The best agreement between calculated
and measured values is found with parameter-value g = 0.010 (circles and dashed line).
However, for the particular case of 151 Eu isotope a difference by a factor ∼5 is still present, which seems to indicate that very probably the alpha transition for this isotope does not proceed with = 0. previously in our alpha decay systematics, namely, that for bismuth isotopes [6] (g = 0.385 for = 5 transitions) and the one for all alpha decay cases of = 0 transitions [8] (g = 0.122). Next, a dependence of g upon is assumed of the form
where g 0 = 0.122 and k = 0.877 × 10 −2 as they come from the g-and -values just mentioned. Assumption (1) means that the increasing of centrifugal effects is directly related to an increasing in the overlapping effects, i.e. to a lowering of the preformation probability. Stated another way, when a change of spin and parity occurs ( = 0), not only the external barrier (coulomb plus centrifugal) is more difficult of being penetrated, but also the internal (nuclear plus inertial effects) barrier. Equation (1) To conclude, nat Eu has been demonstrated to exhibit also a rare alpha activity (∼30 disintegrations/h-kg), in addition to natural Bi (∼12 disintegrations/h-kg) and tungsten (∼0.3 disintegrations/h-kg) previously detected [10, 12] , this latter representing still a record. 
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